Cavin 1 function does not follow caveolar morphology.
The function of caveolae, small invaginations of the plasma membrane, remains a matter of debate. We discuss endocytosis and compartmentalization of metabolic and signaling pathways. Caveolin 3 (CAV3) and polymerase I and transcript release factor (PTRF) are important proteins that ensure shaping of caveolae in muscle cells. We investigated caveolae morphologically by electron microscopy in myotubes obtained from patients with CAV3 mutations and performed functional analyses in fibroblasts from a patient with a mutation in PTRF. Despite the complete clinical picture of a caveolinopathy, we found that caveolae in the CAV3-deficient myotubes were normal in shape and number. Furthermore, we found a difference in uptake of cholera toxin B between PTRF-deficient fibroblasts devoid of caveolae and normal fibroblasts. However, after caveolae were rescued by transfection of PTRF, cholera toxin B uptake did not normalize. We conclude that the presence of caveolae as an anatomic structure is not sufficient to ensure their proper function. Alternatively, the functional properties assigned to caveolae might be mediated by different mechanisms that have yet to be resolved.